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INORGANIC CASE NARRATIVE

1. This narrative covers the analysis of 3 water samples; sample BOV3J8 was not analyzed
for Ammonia. A copy of the Sample Discrepancy Report (SDR) is enclosed.

2. The samples were prepared and analyzed in accordance with the method checked on the
attached glossary.

3. Sample holding times as required by the method and/or contract were met.

4. The cooler temperature was recorded on the chain-of-custody.

5. The method blank was above the reporting limit.

6. The Laboratory Control Samples (LCS) were within the laboratory control linil. The
duplicate LCS was within the 20% Relative Percent Difference (RPD) control linilt

7. The replicate analysis was outside the 20% RPD control limit which may be attributed to
sample inhomogeneity.

J. Michael Taylor Date
Vice President
Philadelphia Analytical Laboratory

njp&peO\i04-650

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are
integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of 15 pages (includes 002A).

208 Welsh Pool Road * Lionville, PA 19341-1333 * (610)-280-3000 * Fax (610) 280-3041



WET CHEMISTRY METHODS GLOSSARY FOR ANALYSIS OF WATER SAMPLES

Acidity

_Alkalinity _Bicarbonate _Carbonate

BOD

Ion Chromatography:

_Bromide _Chloride _Fluoride

_Nitrite Nitrate _Phosphate

Sulfate _Formate _Acetate __Oxalate

Chloride
Chlorine Residual

Cyanide Amenable to Chlorination

Cyanide (Total)

Cyanide, Weak Acid Dissociable

COD
Color

Corrosivity (by Coupon)

Chromium VI

Fluoride

Hardness, Calcium

Hardness, Total

Iodide

Surfactant

Nitrate-Nitrite Nitrate Nitrite

Ammonia

TotalKjeldahl Nitrogen _Organic Nitrogen

Total _Organic _Inorganic Carbon

Oil and Grease

pH _pH, Paper
Petroleum Hydrocarbons, Total Recoverable

Phenol

Ortho Phosphate _Total Phosphate

Salinity

Settleable Solids

Sulfide

Reactive _Cyanide _Sulfide

Silica

Sulfite

Sulfate

Specific Conductance

Specific Gravity

TCLP TCLV

Synthetic Precipitation Leach

Total _Dissolved _Suspended _Solids

Total Organic Halides

Turbidity
Volatile Solids _Total _Dissolved _Suspended

Other:-

RFW 21-21-034/A-O8/95

EPA 600

305.1

310.1

405.1

300.0

300.0

300.0

325.2

330.5 (mod)

3352

335.2

410.4 (mod)

110.2

SW846 OTHER

5210B (b)

9056

9056
9056

9251

9010A

9010A 9012

1110 (mod)

7196A

_ILM04.0 (e)

-412 (a) _4500CN-I (b)

_5220 C (b)

3500Cr-D (b)

340.2

215.2

130.2

_ASTM D19P202 (1)

425.1

353.2

350.3

351.4

-4 1
_413.1

150.1

418.1

420.1 _420.2

365.2

160.5

376.2 376.1

370.1

377.1

375.4

120.1

160_.1_.2_.3

450.1

180.1

160.4

Method:

9060
9070

9040A _9041A

9065 9066
4500-P B _C

_210A (a) _2520B (b)

9030A

_Sec 7.3

9038
9050

1311

1312

9020B

_213E (a)

Oft?



ReCra abNetPhadeiphw, Sample Discre ancy Report (SDR) SDR# 7? wC. 0 '
Initiator R RFW Batch: q 1o f L6r Parameter &16
Date: '// 5 9 Samples: -c' V Matrc>
Client rh'-H/r4 a cno Method: SWQ4&CAwwQLP/ Prep Batch: ----

1. Reason for SDR
a. COC Discrepancy _ Tech Profile Error _ Client Request _ Sampler Error on C-O-C

_ Transcription Error _ Wrong Test Code _ Other
b.eneral Discrepancy .
_Missing Sample/Extract _ Container Broken Wrong Sample Pulled _ Label ID's Illegible

Hold rime Exceeded _ Insufficient Sample _ Preservation Wrong - Received Past Hold
_ Improper Bottle Type _ Not Amenable to Analysis

Note: Veffed by [Log-in) or [PWp Group) (circle)....signhaniurdate:

c. OC Problem (include all relevant specific results; attach data if necessary)

2. Known or Probable Causes(s)

-Q- ate'4cd Pt Q
3. Discussion and Proposed Action Other Description:

_ Re-log
Entire Batch
Following Samples:

_KiR-leach ,ue-0 3Re-extract
_Re-digest

Revise EDD
Change Test Code to

_ Place On/Take Off Hold (circle)

4. Project Manager Instructions...signaturidate: A
_ Concur with Proposed Action

.sagree with Proposed Action; See Instruction
rJJIclude in Case Narrative

Client Contacted-
Date/Person 9

*Add
Cancel

5. Final Action...sgnatursiaea: 7 i91 M6 Other Explanation:
_ Verified re-[log][leach][extract[dig [analysis] (circle)

Included in Case Narrative
Hard Copy COC Revised
Electronic COC Revised
EDD Corrections Completed

When Final Action has been recorded, forward original to QA Specialist for distribution and filing.
Route Distribution of Completed SDR Route Distribution of Completed SDR

- X Initiator _ Metals: Doughty
- X Lab Manager C.Jtqfanosky _ Inorganic: Perrone
- X Project Mgr 0, 2 yo _ GC/LC: Rycklak/Schnell

X Section Mgr siery/Wesson/Daniels MS: LeMin/Taylor/Kasdras
X SCtA (file): Racioppi '~ Log-in: Toder

Data Management: Feldman Admin: Soos
_ Sample Prep: Schnell/Doughty/Kauffman __ Other

L-wi-OiE-Om-dg

OO2A' .



METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U = Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sample detection limit.

* =indicates that the original sample result is greater than 4x the spike amount added.

ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matrix Spike.
MSD = Matrix Spike Duplicate.
REP = Sample Replicate
LC = Laboratory Control Sample.
NC = Not calculated.

A suffix of -R, -S, or -T following these codes indicate a replicate, spike or sample
duplicate analysis respectively.

ANALYTICAL WET CHEMISTRY METHODS

1. ASTM Standard Methods.

2. USEPA Methods for Chemical Analysis of Water and Wastes (USEPA 600/4-79-
020).

3. Test Methods for Evaluating Solid Waste (USEPA SW-846).

a. Standard Methods for the Examination of Water and Waste, 16 ed., (1989).

b. Standard Methods for the Examination of Water and Waste, 17 ed., (1983)

c. Method of Soil Analysis, Part 1, Physical and Mineralogical Methods, 2nd. Ed.
(1986)

d. Method of Soil Analysis, Part 2, Chemical and Microbiological Properties, Am.
Soc. Agron., Madison, WI (1965)

e. USEPA Contract Laboratory Program, Statement of Work for Inorganic Analysis.

f. Code of Federal Regulations.

RFW 21-2 1L-034/D-06/96
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Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 05/11/99

CLIENT: TNU-HANFORD C99-029

WORK ORDER: 10985-001-001-9999-00

SITE ID ANALYTE

B0V2HO Oil & Grease Gravimetri

Oil & Grease Gravimetri

Oil & Grease Gravimetri

-002 BOV2H1

-004 BOV3K1

RECRA LOT #: 9904L650

RESULT

5.6

UNITS

MG/L

6.2 MG/L

1.8 MG/L

REPORTING

LIMIT

1.0

1.0

1.0

SAMPLE

-001

DILUTION

FACTOR

1.0

1.0

1.0

004"



Recra LabNet - Lionville

INORGANICS METHOD BLANK DATA SUMMARY PAGE 05/11/99

CLIENT: TNU-RANVORD C99-029

WORK ORDER: 10985-001-001-9999-00

RECRA LOT #: 9904L6&0

ANAL .TE.

Oil & Grease Gravimetri

RESULT UNITS

1.6 MG/L

SAMPLE

BLANK10

SITE ID

99LOG009-MB1

REPORTING

LIMIT

1.0

DILUTION

FACTOR

1.0

005



Recra LabNet - Lionville

INORGAMICS ACCURACY REPORT 05/11/99

CLIENT: TNU-HANPORD C99-029

WORK ORDER: 10985-001-001-9999-00

ANALYTE

Oil & Grease Gravimetr

Oil & Grease - Grav M

SPIKED

SAMPLE

33.0

36.6

RECRA LOT #: 9904L650

INITIAL

RESULT

1.6

1.6

SPIKED

AMOUNT

35.4

36.1

%RECOV

88.8
97.0

SAMPLE

BLANK10

SITE ID

99LOG009-MB1

DILUTION

FACTOR (SPK)

1.0

1.0

008



Recra LabNet - Lionville

INORGAJICS DUPLICATE SPIKE REPORT 05/11/99

CLIENT: TNU-HANFORD C99-029

WORK ORDER: 10965-001-001-9999-00

SITE ID

99LG009-MB1

ANALYrE

Oil & Grease - Gray

REcRA LOT #: 9904L650

SPIKR*1 SPIKE#2

%RECOV %RECOV %DIFF

88.8 97.0 8.9

SAMPLE

BLANK10

00'



Recra LabNet - Lionville

INORGANICS PRECISION REPORT 05/11/99

CLIENT: TNU-HANFORD C99-029

WORK ORDER: 10985-001-001-9999-00

SAMPLE

-001REP

SITE ID ANALYTE

BOV2HO Oil & Grease Gravimetri

RECRA LOT #: 9904L650

INITIAL

RESULT REPLICATE RPD

5.6 3.8 38.3

DILUTION

FACTOR (REP)

008



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD C99-029

DATE RECEIVED: 04/09/99

CLIENT ID /ANALYSIS RFW #

RFW LOT # :9904L650

MTX PREP # COLLECTION EXTR/PREP ANALYSIS

BOV2HO

OIL & GREASE BY GRAV
OIL AND GREASE BY GR

001
001

w
wREP

99LOG009 04/06/99
99LOG009 04/06/99

B0V2Hi

OIL & GREASE BY GRAV 002

B0V3K1

OIL & GREASE BY GRAV 004

W 99LOG009 04/06/99

W 99LOG009 04/06/99

LAB QC:

OIL & GREASE BY GRAV
OIL AND GREASE BY GR
OIL AND GREASE BY GR

MB1
MB1 BS
MB1 BSD

W 99LOG009
W 99LOG009
W 99LOG009

04/30/99
04/30/99

04/30/99

04/30/99

05/03/99
05/03/99

05/03/99

05/03/99

N/A
N/A
N/A

04/30/99
04/30/99
04/30/99

05/03/99
05/03/99
05/03/99

009



RECRA LabNet Use Only Custody Transfer Record/Lab Work Request Page Iof

39 OL4LpSO FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS &

RECRA
LabNet

Client TN PtcaW C-q -0 a3 Retrigerator # 1
Liquid IIEst. Final Proj. Sampling Date #Type Container - -

Project # I a g ' -Solid

Liquid U
Project Contact/Phone # Volume
RECRA Project Manager

0C Del TAT ORGANIC INORG

Date Rec'd 141 9T Date Due 6 LYESREQUESTED -e ~
A ccount# T _ECRA Lab__ _ _U__ _ _ _ _y

MATRIX Matrix RECRA LabNet Use Only

CODS: Lab Chosen Ma Colced Colle
S- Soil Client ID/Descrlption Matrix e Time
SE - Sediment ID MC l
SO - Solid MS MSD
SL- Sludge
W-Water
0 - oilPA -AV L)A
A- Air
D6- Drum

Solids
DL - Drum

LiquidsX
L- EPITCLP

Leachate
Wipe

X- Other
F- Fish

DATEIREVISIONS: -RECRA LabNet Use Only
A.!.,

_______ 1 I~L' ~W1I / Samples ware:

0 1. Samples wer6h-Lz A3qa 1) Shipe rv or
2 Hand Delivered

.__- Airbill #o8& IL
1 9 ,_ _ 4 . 2) Ambient or

3) Receive n Good

MPOSITE 5 Condition (D or N

VASTE __4) 
Labels Indicate

V. STE 6. Propery Pr erved
Received Date Time Relin I ate Time Discrepancies Between

by Samples Labels and 5) Received Within
NOC Record? Y cr( Holding Tir N.7,gNOTES: U or N

COC Tape was:
1) PresenP Outer
Package UP or N

2) Unbrok on Outer
Package C)or N
3) Present Sample

Y or N

4) Unbrokp on
Sample ( or N

COC Record Present
Upon Ssma Rec't

Yor N
Cooler

Special Instruct on

CO
Relinquished

by

a:



I . lq_ Du- l. I

PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
rO C I

Page 1 of I

Calecor T SICKLE
;AF No.
_C299-M29

Prolect Title
NPDES.W MnNrMR[Nl APRlt

;hioed To (Lab)
TA/RCRA

I'rotocol

ontact/Rtauester

amulin Orlin

elephant No.
MO5fl75-4i8R

MSIN FAX

Purchase Order/Charve Code

H AN111H* *'T
aozbook No.

Method or Shioment
VlrYT YgHn .n

fat. Turnaround

Ice Chest No

IBt or Ladine/Alr Bill No. L IT 19 "SI. M570

Offsite Prooertv No.
C ERR .A 4' '" v

POSSIBLE SAMPLE HAZARDS/REMARKS SPECIAL INSTRUCTIONS Hold Time Total Activity Exemption: Yes W No U
FAX copies of QES & TMA log-in to DL Stewarl (372-1704) & JH Kessner (372-9487)

Sample No. Lab ID Date Time NerType Container Sample Analysis Pnrservative

j Ii W 1xfO-mL G/P Chromium - 218.2 (GFAA) . troi g_36,, HNO3 o pH <2

ISOjV2h-

80V2H0

-0V2H0 W

I I

It

~49yJ -23--y'/
W x20-mL P Activity Scan None

2x1000-mL G Oi & Grease - 413.1 HC o pH.

Print DaTeim: Received By Print Sign Date/imt Matrix *

R. SICKLE .43o -CzA A/6 - .3 . gait DS ,nd
Relinquished By Drte/ime R ved By Date/ine Soli" TD

SO~ - Soi T Tiur :St .X made, WT Wne

1 nr B DH me: RreivedB Datc/frr 0 O a OilVeretics

p~ ~ CHvoen /6 301
Relinquished By atefrime Received By Dadfim:

FINAL SAMPLE Disposal Method (e.g., Retun to customer, per lab procedure. used in process) Disposed By Dateffine .

DISPOSITION

.lH KjFSSNFP I~ ~~ 
,ehn o

10CICI

I

Tema. (,o

HN03to pH<.2-----

C99-029-3



CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

R.T SICKLE
A F No.
C99-029 .

Prolet Title
NPD0 S OW MONITfRINt APRIL 190

;hloped To (Lab)
TMAIRFrRA

Protocol
CEICI A

POSSIBLE SAMPLE HAZARDS/REMARKS

F*"'act/Reoue.,er

amoline Orluin

relephone No.
f5rofMti4ga

SIM FFSSNFRf [S317AR
MSIN

Page 1 of I
FAX

Purchase Order/Charse Code L173 s -1SZ
!H ANFORt STE

Lobook No.L

Method of Shioment
GOVT VFHIClI

Data Turnaround
AC fl

T

Ice Chest No

Bill of Ladine/Air Bill No.

Temp.

Offiste Property No.

PECIAL INSTRUCTIONS Hold Time Total Activity Exemption:
FAX copies of QES & TMA log-into DLSwewarl(372-1704) &JH Kessner(372-9487)

Yes No U

Date Time Norrype Container
a No b ID

1x500mL G/Pf

Sample Analysis

Chromlum - 218.2 (GFAA) I Jcofl 23 4,Z-
Preservaive

_I I I ~ -MNUJ to p~ <Z

I II-J-4-L---I IAI

I lx2O-mL P Activity Scan

74... ..

1-11 w t~i 2x1000-mL. ( ONU&Grsse -413.1 H2S04 to pH d

I.. -
Piz Date/fine Received By Pnt Sign Dateffime Matrnix

R.iTf SICKLrE<A -ff , ,o,, D . Dmmio,,d

Relinquilhed By DateSAime Received By DateffieS Sediment DL - Ud
RttushBySO - Solid T - Tixane

f-,4'r 4 7-1f' In(: ,SL . *Sludne WI . Wine
hz o c- t/' W . Waow L . Loiod

ReCliplulshed By te/Time lecived By Datefirne 0 . Oil V - Vennation
A A Air X mother

Retimjushedflf Date/ine Received Dy Daterirme

FINAL SAMPLE Disposal Method (e.g., Rtum to customer, per lab procedure, used in process) Disposed By Dale/int

DISPOSITMON

PNNL

;anpIe No.

BOV2H1

LtbID
Li-

B0V2

BOV2

Hi w

A5 411~

C99-029-4

I

S
HN03 to pH<.2

HN03 to pH <2

1 None



.O.C.#
PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C99-029-5

IPage I of ±
Collector R.T SICKLE 2ontaci/Reauster 'elephone No. MSIN FAX

III KF-ISNFR fmll5-46R8
SAF No. ;amnlinu Orlain Purchase Order/Charge Code

C99-029 HANFORDSITE
Proect Tidle obook No. Ice Chest N T'.

NPCfl.WMONITflRINf l Pi i 
Shinoed To (LAb) Method of Shioment Bill of Ladlnz/Alr Bill No.

TMA/RFrCRA 0YT VFHlrl.F
Probitcol at. Turnaround Offsite Procerty No.

rpRAC A 4i hwy
POSSIBLE SAMPLE HAZARDS/REMARKS SPECIAL INSTRUCTIONS Hold Thne Total Activity Exemption: Yes 0 No U
a. S. FAX copies of QES & TMA log-in to DL Stwut (372-1704) & JH Kster (372-9487)

Sample No. .ab ID * Date Time Nofrype Container Sample Analysis Prweative

BOV3J8 W lxa0dmL G/P Ammonia -350.3 H2SO4 lopH d
/_ _._ /at 4-44f Cool 4C

BOV3JB W 1x20-mt P Activity Scan None

itanquished By PrNot Datefimre RecIved By Print Sign Date/im Mauki 0

R.T SICKLE,;po ,-.... S =MDS=D
Relinquished By DaSfm R.eie Soy DS -Dr/wimli

By- alffme RecIv Datdrfim 0 . Oil V Veatimn

6vo y ~h,1 - )-. 9A . Air X =Other

Rdlinquished By Daterrim Ie Receied By/L Doal'e/ii

FINAL:SIMPLE Disposs] Method (eg et=m to customner, per lab procvdurc, used in process) Disposed By Date/rina,

DISPOSITION

-4



O.C..

PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C99-029-8

Pa 1 of 1
Collector CKontact/Reauester elephone No. MSIN FAX

R.T SICKLE IH KFqSNFR ISM117i-4 R

SAFNo. iamolina Orlain Purchase Order/Char.e Code
C99-029 HANFORD SITE

Prolect Title Logbook No. Ice Chest No Team.

NPDFSGWMflNIT0RINr, APRIl lQ999 Ut/' /./ 4 1* 4. 6C
Sbinoed To (Lab) dethod of Shloment Bill of Ladina/Air Bill No. C_57:33

ThIA/RFCRA GOVT. VHICI.E _ "S7

Protocol Dala Turnaround ffsite Property No.

CFRCI A 4 D- ___

POSSIBLE SAMPLE HAZARDS/REMARKS SPECIAL INSTRUCTIONS Hold Time Total Activity Exemrstion: Yes ia No U
"e ** FAX copies of QE3 & TMA log-in to DL Stewart (372-1704) & JH Kmnwr (372-9487)

Sample No. Lab ID * Dale Time No/rype Container Sample Analysis Preservative

8OVSKI W 4 1x500-mL G/P Chromium -218.2 (GFAA); Iron -236,2 HNO3 to pH 4

80V3K1 W lx2O-mL P Activity Scan None

BOV3K1 w 2xID00-ml G Oil & Grease. 413.1 H2SO4 to pH 4

Relinquished By Pilt Sign Date/rime Received By Print Sign Date/rin MAIi'

R.T SICKLE,, I__ ___._,__D_.____
___________ ___________ __________ S - Wol DS . Drmndid

aeliished Bye Received By Dw/fin. SE - Sediattl DL . Drm nati

Sui6hedBy Date/rim0 R (11d BVD. enstati6~wp .rI )1 X s A *Ar X -Ohw
aquished By aw//im Received By aw/fial

FINAL SAMPLE Disposal Method (e.g., Return to custoner, per lab procedure. used in process) Disposed By Da/rim,

nISPOSITION



-.We
SDR # B99-029
Revision #: 0
Date Initiated: 4/7/99

SAMPLE DISPOSITION RECORD

SAF: C99-029
OU: NIA
Project ID: NPDESAPR99
Task ID: NIA
Sampling Event: NPDESAPR99

Laboratory: TMA/RECRA; Quanterra Incorporated

Task Manager: J. V. Borghese
Sampling Information:
Number of Samples: 4
ID Numbers: BOV2H0, BOV2H1, BOV3J9, BOV3KI
Matrix: Water
Collection Date: 04/06/99

Issue Background:

Class: F Project Data Use Z General Laboratory Validation Direction f Sample Management
Direction Direction

Type: Other General Laboratory Direction
Description: Change of analytical method for iron and chromium

Disposition:

Description:
These samples were originally to be analyzed for iron and chromium using methods 218.2 and
236.2, respectively. The laboratories inquired whether method 200.7 (trace levels) could be
substituted for methods 218.2 and 236.2. After consultation with the client and review of
project data needs, it was determined that method 200.7 can be substituted for methods 218.2
and 236.2.

Justification:
The NPDES permit allows analysis using 200.7. This method will meet the NPDES permit
requirements.

Approval Signatures:

S. J. Trent
Project Coordinator ( int/Sign Name) Date

J. V. Borphese
Task Manager (Print/Sign N e) Date

11 TO CHECK A BOX: Double click the box; select "Default Value - Checked"
BHI-EE-109 (02/99)



Ka4,RECRA.
LabNel

V F' u La 'rtea Eve ywhere

Recra LabNet Philadelphia
Analytical Report

Client: TNU-HANFORD C99-029 W.O.#: 10985-001-001-9999-00
RFW#: 9904L650 Date Received: 04-09-99
SDG/SAF#: H0378/C99-029

METALS CASE NARRATIVE

1. This narrative covers the analyses of 3 water samples.

2. The samples were prepared and analyzed in accordance with methods checked on the attached
glossary.

3. All analyses were performed within the required holding times.

4. The cooler temperature has been recorded on the Chain of Custody.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits.

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less than
the PQL).

7. All preparation/method blanks (MB) were within method criteria {less than the Practical
Quantitation Limit (3X the IDL) or samples greater than 20X MB value}. Refer to the
Inorganics Method Blank Data Summary.

8. All ICP Interference Check Standards were within control limits.

9. All laboratory control samples (LCS) were within the laboratory control limits. Refer to the
Inorganics Laboratory Control Standards Report.

10. All matrix spike (MS) recoveries were within the 75-125% control limits. Refer to the
Inorganics Accuracy Report.

11. All duplicate analyses were within the 20% Relative Percent Difference (RPD) control limits.
Refer to the Inorganics Precision Report.

The ruits preaced in this rpcxt rlate only to the analylical tcsting and conditkwu of the sanpl at rceipt and dwing dton e. All pagm of this rept aM = deral pats

of the analical data fnomfroe, this ropeprsinld only boripsduccd in is atiuty of 1 a5 (3 j
208 Welsh Pool Road * Lionville, PA 19341-1333 - (610)-280-3000 * Fax (610) 280-3041



12. For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a
region of less-certain quantification.

J. Michael Taylor Date
Vice President
Philadelphia Analytical Laboratory
midfmOA650

002(113,



METALS METHOD GLOSSARY

The following methods are used as reference for the digestion and analysis of samples contained within this
Recra Lot#: 9904L650
Leaching Procedure: 1310 1311 1312 __Other:

CLP Metals _ Digestion and __ Analysis Methods: _ILM03.0

Metals Digestion Methods: _3005A _3010A 3015 __3020A
_Other:

_ILM04.0

3050A 3051 .7 _SS17

Metals Analysis Methods

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron'
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Rare Earths
Selenium
Silicon
Silica
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Uranium
Vanadium
Zinc,
Zirconium

SW846
6010B
6010B 7041'
6010B _7060A 5

6010B
6010B
6010B'
6010B
6010B 7131A'
6010B
6010B 71915
6010B
6010B _7211 5
6010B
6010B 7421
6010B - 7430'
6010B
6010B
7470A 3 __7471A 3

6010B
6010B
6010B 76104
6010B'
6010B 7740
6010B'
6010B
6010B - 77615
6010B 7770'
6010B
6010B 7841
6010B
6010B
6010B'
6010B
6010B
6010B'

EPA
200.7
200.7 204.2
200.7 206.2
200.7
200.7
200.7
200.7
200.7 213.2
299.7

.,.00.7 218.2
200.7

_ 50.7 220.2
V200.7

200.7 239.2
200.7
200.7
200.7
245.1 2_245.52

200.7
200.7
200.7 258.1
200.71
200.7 270.2
200.7
200.7
200.7 272.2
200.7 273.1'
200.7
200.7 279.2
200.7
200.7
200.71
200.7
200.7
200.71 -

STD MTD

3113B

EPA
OSWR

1620

3113B

3113B

1620

1620

1620
1620

200.9

1620

1620

USATHAMA
99
99
99
99
99
99
99
99
99
SS17
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99

Other:
L-WI-033/M-03/9

Method: 003



METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U = Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sample detection limit.

* = Indicates that the original sample result is greater than 4x the spike amount added.

ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matrix Spike.
MSD = Matrix Spike Duplicate.
REP = Sample Replicate
LCS = Laboratory Control Sample.
NC = Not calculated.

ANALYTICAL METAL METHODS

1. Not included in the method element list.

2. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, 0.1 grams of sample is taken to a final volume of 50 mL (including all
reagents).

3. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, three 0.1 gram of sample is taken to a final volume of 50 mL (including all
reagents).

4. Flame AA.

5. Graphite Furnace AA.

RFW 21-21L-033/N-10/96

004



Racra LabN.t - Lionvill.

INORGANICS DATA SUMMARY REPORT 05/13/99

CLIENT: TNU-HANFORD C99-029

WORW ORDER: 10985-001-001-9999-00

RECRA LOT #: 9904L650

SAMPLE SITE ID

-001 BOV2H5

-002 R0V2H

-004 BOV3K1

AlALYTE

Chromium, Total

Iron, Total

Chromium, Total

Iron, Total

Chromi=m, Total

Iron, Total

RESULT UNITS

3.5 u UG/L

17.1 UG/L

3.5 . UG/L

12.1 UG/L

3.5 u U3/L

5.9 UG/L

REPORTINO

LIMIT

3.5

3.6

3.5

3.6

3.5

3.6

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

005



R.cra LbN.t - Lionville

INORGANICS METHOD BLANK DATA SUW(ARY PAGE 05/13/99

CLIENT: TNU-RANFORD C99-029

WORK ORDER: 10985-001-001-9999-00

SITE ID ANALYTE

99L0282-MBl Chromim, Total

Iron, Total

RECRA LOT #t 9904L650

REPORTING

RESULT UNITS LIMIT

3.5 u

9.5

UG/L
UG/L

3.5

3.6

SAMPLE

BLANK1

DILUTION

FACTOR

1.0

1.0

006



Recra LabNat - Lionville

INORGANICS ACCURACY REPORT 05/13/99

CLIENT: TNU-HANFORD C99-029

WORK ORDER: 10985-001-001-9999-00

ANALYTE

Chromium, Total

Iron, Total

SPIKED

SAMPLE

199

992

RECRA LOT #: 9904L650

INITIAL

RESULT

3.5 u
17.1

SPIKED

AMOUNT

200

1000

%RECOV

99.6

97.5

SAMPLE

-001

SITE ID

3OV2HO

DILUTION

FACTOR (SPK)

1.0

1.0

007



Recra LabNet - Lionville

INORGANICS PRECISION REPORT 05/13/99

CLIENT: TKU-HANFORD C99-029

WORK ORDER: 10985-001-001-9999-00

RECRA LOT #: 9904L650

INITIAL

SITE ID ANAIYTE RESULT

BOV2HO Chromium, Total 3.5 u

Iron, Total 17.1

REPLICATE RPD

3.5 u NC

18.7 8.9

SAMPLE

-001REP

DILUTION

FACTOR (REP)

1.0

1.0

008



Recra LabNet - Lionville

INORGANICS LABORATORY CONTROL STA±DARDS REPORT 05/13/99

CLIENTi TnU-HANFORD C99-029

WORK ORDER: 10985-001-001-9999-00

ANALYTE

Chromium, LCS

Iron, LCS

SPIKED

SAMPLE

500

5040

RECRA LOT #: 9904L650

SPIKED

AMOUNT

500

5000

UNITS

UO/L

UG/L

%RECOV

99.9

100.8

SAMPLE

LCS1

SITE ID

99L0282-LC1

009



Recra LabNet - Lionville

INORGANIC ANALYTICAL DATA
TNU-HANFORD C99-029

DATE RECEIVED; 04/09/99

Laboratory

PACKAGE FOR

RFW LOT # :9904L650

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP

BOV2HO

001
001
001
001
001
001

CHROMIUM, TOTAL

CHROMIUM, TOTAL

CHROMIUM, TOTAL
IRON, TOTAL

IRON, TOTAL
IRON, TOTAL

B0V2Hi

CHROMIUM, TOTAL

IRON, TOTAL

REP
MS

REP
MS

w

w
N

w
w

w

002
002

w
w

99L0282
99L0282
99L0282
99L0282
99L0282

99L0282

99L0282
99L0282

04/06/99
04/06/99
04/06/99
04/06/99
04/06/99
04/06/99

05/09/99
05/09/99
05/09/99
05/09/99
05/09/99
05/09/99

04/06/99 05/09/99
04/06/99 05/09/99

BOV3K1

CHROMIUM, TOTAL
IRON, TOTAL

004
004

w
w

99L0282
99L0282

04/06/99 05/09/99
04/06/99 05/09/99

LAB QC:

CHROMIUM LABORATORY
CHROMIUM, TOTAL
IRON LABORATORY

IRON, TOTAL

ANALYSIS

05/10/99
05/10/99
05/10/99
05/10/99
05/10/99
05/10/99

05/10/99
05/10/99

05/10/99
05/10/99

LC1 BS
MB1
LC1 BS
MB1

w
w
w
w

99L0282
99L0282
99LO282

99L0282

N/A
N/A
N/A
N/A

05/09/99
05/09/99
05/09/99
05/09/99

05/10/99
05/10/99
05/10/99
05/10/99

010



RECRA LabNet Use Only Custody Transfer Record/Lab Work Request Page ofvL

S9046LSO I FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS

RECRA
(rl LabNet

ClientTN C -oaq Refrigerator 0 5
Liquid C-

Est. Final Proj. Sampling Date arrype container

Project# _ qy<O ,22,0 1o Sluid U-
Project ContactPhone # Volume

RECRA Project Manager Solid

aC Del TAT Preservatives G-
ORGANIC INORG

Date Rec'd Date Due REQUESTED -0 Z 00 e A Z s Z

AccountS# _________________> f1f0
AMatrnx 4 RECRA LebNet Use Only

MATRIX Matr x

CODES!Chosen Marx Date Time
ent Lab Clent ID/Description p) Matrix Collected Collected

SE - Sediment
so - Solid MS MSDSt. - SILudga
W - Water
0- Oil - -- -- --
A - Air
Din- Drum

DL- Drum -3- -A
Liq4uids Y

L- EP/TCLP
Leachate

WI1- Wipe
X- Other
F- Fish

DATEJREVISION- -:RECRA LabNet Use Only
Special instructions: 1.Smlsw O aews1---- --~t. - -FJ Samples were:, COC Tape was:

2z'-ig _1) Shipped or 1) Presen Oute
- - Hand Delivered -- -- Package or N

_______._.._.__...._-- --------- Aibi 2 Unbrokezon Outer

34~ ________ __ Packagev Or
4. 2) Ambient or____ _ _ 3) Preseni Sample

3) Receiveol0 Good (n or N

C P E- Condition or N 4) Unbrok on
4)STE 4 Labels Indicate Sample or N

WASTE____ 6. 1Propelly Pr srved
lD r. P p F or N COC Record Present

Relinquished Received Date Time ate Time Discrepancies Between Upon Sa Rect
by by Samples Labels and 5) Received Within Yor N

COC Record? Y oG Holding Tlrps Cooler
N M), NOTES: -9 or N Temp . c



PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST I C99-029-3

Collector Contactoester Teleohone No. MSIN FAX

iAF No. Samining Orluin Purchase Order/Charnt Code
C99-029 _ HANPORD SITE

Prolect Title Lebook No. [cc Chest No Tem 4
NPDES GW LflNtTfRINfI. APn 4qq1 J9A1 4. --1V ---

ihloped To (Labi) Method of Shipment niti or Lading/AIr Bill No. - - '-LaV7
TMAMRIcRA VMfYT. F.V

Protocol at& Turnaround rislie Prouertv No.

IPOSSISLE SAMPLE HAZARDS/REMARKS SPECIAL INSTRUCTIONS Hold Tine Total Activity Exemlion: Yes 16 No U
'4 so FAX copies of QES & TMA log-in to DL Stewart (372-1704) & JH Kessner (372-9487)

Sample No. LAb ID * Date lime Noflype Container Sample Analysis Preservative

BOV2HO W Iq t lx400-mL G/P ChrornIum - 218.2 (GFAA) .rori Z, 3 HNO3 to pH c2

wuV O I- 'rn 3.-23-11 HNO3 to pH <2

BOV2HO w 1x20-mL P Activity Scan None

BOV2HW 2xIOO-rt 0 OIl Grease - 413.1 H2S o pH <2
,BOV21-10Codl 4C

Reinquished BP Iud Daflhnem Received By Print Sign Ditdime Matrix

Fit ts-ceat tLIo Al~s _,6 A -h -11aiDS:Oi~~R.t SICKLE,5,, g + .- o -a .,-,, .. ,,,, Dr. - ,.mS,,d

Reliaquished By Dute/Tilm R Ived Dy Datserime sO - Solid a - Tisu

Ished~~S -y DSneIld Ticie - Tim/me Vnra/~~~Litx Y-,'? -,I-A tTT fe-cc - - et ) Wee L :Llould

did1A -Air X sOther

ReirqUISed By mline Received Dy De ire

tnspoueo Dy J I *S

SAME Disposal Medhod (e.g., Return to austomer, per lab procedure, used In proces)
ON

0-

i Pope I of I

Daame .Disposed by



PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Page 1 of 1

Collector RT SICKLE Contact/Reouester Telephone No. MSIN FAX
If N F.qqN.R - fimi46aR

SA F No. Samdli* Orlain Purchase Order/Chorie Code LII 5 ncjvZ

C99-029 HANFORD ITE
Prolect Title Libook No. Ice Chest No TemD.

.EflP. ,W M-Nfl./RINI. PRI.1 -No --

'hinoed To (Lab) Method of Shioment Bill of Ladinu/Alr Bill No.
TMAIRPVAT YEHICLE

Protocol ata Turnaround ffslte Proeery No.

CPRC1 A 4__________________________

POSSIBLE SAMPLE HAZARDS/REMARKS SPECIAL INSTRUCTIONS Hold Time Total Acdvity Exempdon: Yet No
es seFA X copies of QES & TMA log-In to DL Stewart (372-1704) & 1H Kessner (372-9497)

Sample No. Lab ID * Date Time Norrype Container Sample Analysis Preservadve

BOV2H1 W 1qf lxSOO-mL G/P Chromklm - 218.2 (GFAA), 2 ro 23 4 2- HN03 to pH c2

BOW --Be- k Cr 08. 1 HN03 to pH 4

BOV2HI w 1x2O-mi P ActIviy Scan None

BOV2H1 W 2x000-mL G ON & Gnease - 413.1 -2C9 to pH-a
Co" 4C

- - a

Pd Date/Ime Received By Point sign Dawrimf Matrix

a SICKLEn0 -Sdmt .19,. o-

Renleqahoud By DateTimme Received By Delerrim " - Lk

k-7'A SLic.Sc-l Wn

Dyri ved By Date/n0 Oil V u etm
A -A dl X mOther

e~vS~y ______t____

fl.. l. n aDBlNu
FINAL SAMPLE Diqpomal Mehed (e.g.. Retun to cusoma Per a pweur ve in P-1)

SPOSImTON

I

C99-029-4

I

-p se y



C.O.C. #
PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C99-029-5

Pg I of I
ollecor is T irIC ntact/Reouester elephone No. MSIN VAX

lecor R. SICKLE III K"SSNF"- /ifW117-4ARR
AF No. amolina Origin rchase Order/Charse Code
099-?7 HANFOR D SITF

rolect Title book No. ce Chest No Tems. -
NPDFFSfGW L4NITORINCAPRII. -'ai q7 /

sloned To (Lab) ethod of Shipment Bill of Ladle/Air Bill No.
.. TMA/RECRA .GOVT.VEHICLAE -I-S n SZ 'I _
protocol al Turnaround Mite Promerty o.

rPRCI A 4.9 tAv_ __10
POSSIBLE SAMPLE HAZARDS/REMARICS SPECIAL INSTRUCTIONS Hold Time Total Activity Exemption: Yea M No Li

sa a. FAX copies of QES & TMA log-in to DL Stewart (372-104)& JH Kenner (372-9487)

Sample No. Lab ID * Date Time No/Type Container Sample Analysis Preservative

BOV3J8 W lx:)0L G/P Am fonta - 350.3 H2SO4 to pHc2
t|-LA. Xre p -- 1 Cool 4C

Bo0V3J8 1x20-mL P Actvhty Scan None

Reliaqtidhed By Print Slo Date/rioe Recived By Print Sign Date/irre MaIx

R.T SICKLEr r -x I-loS t 130 -F:{ .-=/N D S D,umW

RtlIqued By Datelritne Received By Date/me So . Sedint DL . Dnu Llmi
SO a Solid T w Tla

*~e JPPn".;.u.c 7~b -- ?1~ SL. - Sludfl Wi - WIUC

By- Date/rim ) Received BytDaregtm-9 , Oil V - Veseudm
A a Air X - (id

Relntiusihed By Date/.rim Reccived By D//

L SAMPLE Dispoal Method (e.g., Return to customer. per lab procedure, used in proces) Disposed By Date/moe

-TmON



CO.C..1
PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C99-029-8

Page I of 3.

lector Contact/Reaester Teleohone No. MSIN FAX
_ R.T SICKLE .. 1H KESqNF.R i97-6 -- -----

AF No. Samollne Orlin Purchase Order/Charse Code
C994-9 _ ANF _____SITE

olel Title Loebook No. .ce Cheat No. Tamt. 4
NPfPS GW MANITORIWO APRIL 1M9

blooed To (Lab) Method of Shaoment LdIn/Ar,111lI No. L
TMA/RPCRA _.GOfT YF5tICI-F

Protocol ita Turnaround ffsIte Proverty No.
r1FR#_ A 48j. Fv on - e a o1POSSIBLE SAMPLE HAZARDS/REMARKS SPECIAL INSTRUCTIONS Hold Time Total Activitv Exemotion: Yes No

40 ** FAX copies of QES & TMA log-in to DL Stewart (372.1704)& JH Ketner (372-9487)

Sample No. Lab ID Date Time No/Type Container Sample Analysis Prarvative

BOV3KI W 1xSO-mL G/P y Chromium - 218.2 (GFAA); Iron - 236.2 HN03 60 pH 2

B0V3K1 W Ix20-ml P Actvity Scan None

BOV3KI W 2x1000-rL 0 D09 Grease ,413.1 H2S o4 pH -Q

RSiigund By Flint Si Date/iIn Received Dy Print SignDaff/ne Maflx

R.T SICKLE i -1.. F -F 4 d . RAI IDS . Dmums.

Reinquied By Dawfinme Received By Dalaf/in.m " = [ - s

-7ii WAr .F~~ g , w *War L a ol
DaTe/im R&CId Dae/ffe a . Dil V . Vsndno

A Air X Ohr

whiaBY aldifne Rcived By

/
lIEPLE Disposal Method (e.g.. Retur n customr, per lab procedure, used In proeas)

-- A Da07nm

i

MuPGs Dy


